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Abstract: 
 
This article presents the results of multivariate correlations between regional governance 
system performance indicators and key indicators of socio-economic territorial development 
based on modern economic and mathematical tools. The representation of the socio-
economic system of the region as a space of key variables of socio-economic territorial 
development and regional authorities’ performance indicators allows the use of canonical 
correlation analysis tools. The analysis is performed on the indicators calculated for the 
regions of the Russian Federation for the period of 2008-2010. As a result, weak correlation 
was found between subject-object variables of meso-level economic systems. A visible 
correlation in two sets is observed between economic territory development and indicators of 
executive authorities’ performance such as the average monthly wage of civil servants of 
executive authorities of the Russian Federation constituent entities, tax and non-tax share of 
municipalities budget income in total municipalities budget income and the number of 
employees in the executive branch of the constituent entities of the Russian Federation. The 
lack of correlation between performance indicators of regional governance systems and 
socio-economic territorial development requires a revision of the existing formal approach 
to this evaluation. 
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1. Introduction 
 
Under current conditions of Russian economy modernization, executive authorities 
of the Russian Federation faced the need to revise traditional models of public 
governance that proved to be inadequate to new requirements of regional 
governance. Population demand for various types of public services is a key factor 
in creating the system of territorial governance. Participation of population in all 
stages of the process will specifically allow to take into account the needs and, 
depending on them, to adjust the funding of various spheres of public life [7].  
 
In recent years the regions have implemented some measures aimed at improvement 
of tasks performance of government executive authorities and the quality of services 
provided to the population. Standards of social services for senior citizens and 
people with disabilities, Nomenclature and Provisions on the work of public 
institutions of social services, Lists of guaranteed social services and additional 
services with tariffs approved by resolutions of Regional Tariff Service were 
developed and endorsed by the Heads of local governments of various constituent 
entities of the Russian Federation. In addition, a variety of software systems to form 
a database of social services consumers were developed and implemented. However, 
the above-listed measures are not sufficient for a systematic approach to formation 
of regional governance mechanisms and provision of high-quality public services 
[6]. Moreover, experience of territorial governance in the last decades shows a clear 
trend of strengthening regional differences within national federal system. All this 
imposes requirements for the development of theses of modern theory of regional 
efficiency and coordination of obtained evaluations with the level of socio-economic 
territory development. 
 
Modern theory and practice of regional governance offers various perspectives on 
problems of efficiency and development dynamics of meso-level economic systems. 
Thus, the method developed by the Government of the Russian Federation [15] 
defines a unified procedure for evaluating the performance of executive authorities 
of constituent entities of the Russian Federation in the accounting period in order to 
prepare an annual report to the President of the Russian Federation. It is worth 
mentioning that within the framework of the aforesaid methodology there were 
developed some algorithms allowing calculating the proportion of inefficient 
expenditure in total budget expenditures in various spheres of life of constituent 
entities of the Russian Federation. In this case quantitative evaluations are formed. 
The disadvantage of these algorithms, and, therefore, evaluations obtained on their 
basis, is the fact that the data from different constituent entities are used in the 
calculations, and, thus, the evaluation of inefficient spending of one constituent 
entity is put in dependence on the indicators of the other constituent entities.  
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The Federal State Statistics Service (Rosstat) in the last statistics digests "Regions of 
Russia. Socio-economic indicators "[16, 32-35] indicates the rank of the region 
along with the evaluation. The main indicators most commonly used for evaluation 
of regional development are unemployment rate and GDP per capita [9, 190]. 
Another method of analyzing the development of regions is an adaptive method of 
regional indicators space structuring. The centerpiece of proposed approach is a 
concept of a zone of acceptable (average) states which is defined as a certain 
neighborhood of average indicator values for the group of regions under 
consideration. Thus, the resulting structure of the space of indicators is determined 
not only by the size of the zone, but position in this space of the "center of mass" - 
the point defined by the average values of the indicators for the given set of regions 
[19, 172-181]. 
 
Questions of territorial administration performance evaluation are widely discussed 
in both foreign and Russian studies. There are two directions of this research in 
foreign practice.The first of them involves the inclusion of quality indicators into the 
evaluation system: the quality indicators of the efficiency of resource use and 
objective achievement are widely used in addition to the traditional control over the 
execution of planned budget. This line is represented in following terms: Good 
Governance [1], Performance audit [2]. 
 
The second direction is focused on improving the system of accounting and 
reporting. It is represented in the analysis of budget planning and controlling 
expenditure on a resource basis [10], performance measurements [12].Between 
approaches and basic techniques, calculated by international organizations should be 
mentioned evaluation system WGI (The Worldwide Governance Indicators) [8] that 
is calculated by the World Bank. 
 
In world practice are also used the seven most relevant indicators of governance 
performance: Corruption Perceptions Index (Transparency International), Global 
Integrity Indicator, Institutional Assessment Index (the World Bank’s Country 
Policy), Indicators of the business environment and enterprise performance (the 
World Bank and EBRD); World Competitiveness Ranking (the International 
Institute for Management Development); Civil and political rights (Freedom House); 
Worldwide Governance Indicators (the World Bank) [4]. These indicators cover 
almost all aspects of general government activities, from health care (immunization 
rates, infant mortality), education (share of students, ratio between the number of 
teachers and students, results in international tests in mathematics), to research and 
development (applications for patents, expenditure on research and development). 
At the same time, these studies don’t cover the modeling of correlation between the 
performance indicators of regional governance and level of socio-economic 
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development. It is important to create an adequate system of statistical indicators 
that allow such measurements. 
 
2. Research Methodology 
 
The aim of the present study is creating a representative statistical base for research 
on the performance of regional governance system through analysis of correlation 
between the indicators of performance of executive authorities and social and 
economic development of meso-level economic systems based on modern economic 
and mathematical tools. The analysis tool used in this paper is methodology of 
canonical correlation analysis which operates canonical correlations - correlations 
between related factor and resulting factor sets rather than individual indicators, as 
well as correlation and regression analysis tools [14].  
 
Application of canonical correlations analysis is widespread in foreign empirical 
studies that reveal the problems of sustainable economic growth. From the 
perspective of the used modeling technique and considered dependencies describing 
the results, a number of foreign studies should be mentioned. In a study [20] 
canonical correlation analysis technique is applied to evaluate the relation between 
institutions, governance system and economic development of 123 countries. The 
work on data on 93 variables installed hidden relationship that allowed the authors 
to determine the properties of the institutional environment and governance system 
for countries with different economic development. In another study [11] the 
category of Good Governance reveals through the canonical correlations analysis of 
institution development indicators and economic growth. The canonical correlation 
analysis is also used for the formation of an indicator system of synthetic economic 
indices. In paper [21] the canonical correlations analysis is used to make a selection 
and to set relative weights of variables to evaluate the international competitiveness 
of countries. 
 
In order to achieve the aims of the study the municipalities as a socio-economic 
systems are defined in two characteristic spaces: 
1. Indicators of socio-economic territory development (SEi); 
2. Performance indicators of the executive authorities of constituent entities of the 
Russian Federation (GMi). 
 
This paper [13] presents a comparative analysis of methodological approaches to the 
analysis and evaluation of socio-economic development of the region and 
interregional comparisons of Russian and foreign researchers. On the basis of the 
results of these studies, the following indicators have been selected as main 
indicators of socio-economic development of the regions of the Russian Federation: 
SE1- gross regional product per capita; SE2 - volume of investment in fixed capital 
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(excluding the budgetary funds) per person; SE3 - unemployment rate (ILO 
methodology), annual average; SE4 - infant mortality rate, the number of deaths 
under 1 year per 1 thousand live births; SE5 - number of students in educational 
institutions of higher professional education to 10,000 population; SE6 - income per 
capita (in rubles a month.); SE7 - population change (annual population growth, in 
percent). All indicators are yearly published by the Federal State Statistics Service 
(Rosstat) in the digest "Regions of Russia. Socio-economic indicators." This reliable 
statistical material has become a source of research data for the Volgograd region on 
all above-listed indicators for the period from 2008 to 2010.  
 
The following indicators from the list of indicators recommended by the federal 
government have been selected as governance performance indicators: GM1 - 
Expenditures of consolidated budget of a constituent entity the Russian Federation 
on health care: total; GM2 - Expenditures of consolidated budget of a constituent 
entity the Russian Federation on general education: total; GM3 - Overdue accounts 
payable from the state (municipal) institutions; GM4 - Share of tax and non-tax 
revenue budgets of municipalities of total revenue budgets of municipalities 
(excluding subventions); GM5 - Number of state-owned and unitary enterprises and 
in the constituent entity of the Russian Federation: total; GM6 - Number of primary 
state (municipal) services provided in electronic form by the executive authorities of 
the constituent entity of the Russian Federation (the local authorities), by institutions 
of the constituent entity of the Russian Federation (municipal authorities); GM7 - 
Average monthly wage of civil servants of executive authorities of the constituent 
entity of the Russian Federation; GM8 - Number of employees in the executive 
branch of the constituent entity of the Russian Federation, one per 10 000 of the 
population; GM9 - Expenditures of consolidated budget of the constituent entity of 
the Russian Federation on the wages of employees of state and local authorities. The 
data published on the official website of the Ministry of Regional Development of 
the Russian Federation has been used for the analysis [3]. The sample consisted of 
219 values of the region for 2008-2013. 
 
3. Research Methods 
 
In this paper we use a method of canonical correlation which allows simultaneous 
analysis of correlation between multiple output variables and a large number of 
determining factors [5, 270]. In this case the lack of correlation both in the groups of 
result and factor variables is not required. Calculation algorithm of canonical 
correlation method is done in such a manner that original variables are replaced by 
their linear combinations, which are linearly independent. At the same time, there is 
a high degree of correlation between combinations of factors and linear 
combinations of the test output indicators: 
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                                    (1) 
 
U - canonical variable of result indicators. 
V - canonical variable of factor indicators. 
app, bqq - coefficients extracted from maximum condition of the pair correlation 
coefficient between the new indicators - the canonical variables. 
 
It must be found out whether there is a correlation between groups of attributes in a 
sample, and if this correlation exists, if the change in one variable group goes on 
with the change in another. 
 
The main objective of this method in economic analysis is, above all, to find out 
maximal correlations between the groups of original variables: indicators - factor 
and result qualitative variables. This method allows for better interpretation of 
results than other methods of multivariate data analysis. 
 
4. Main Results 
 
The results of the canonical analysis are presented in Table 1. The obtained 
canonical value of R is large enough (0,85) and highly significant (p <0,001). Total 
redundancy shows that with the data of the values of all canonical roots and the 
value in the right set (efficiency of executive authorities) we can explain 34.6% of 
the variance extended in the left set of variables (socio-economic development). 
These results indicate a weak correlation between the variables of the two sets. 
 
Table 1. Results of canonical analysis 
 
N=219 
Canonical Analysis Summ 
Canonical R: 0,85486 
Chi (63)=508,75  p=0,0000 
Left Set Right Set 
No. of variables 7 9 
Variance extracted 100,000% 81,713% 
Total redundancy 34,68% 27,766 
Variables:              1 SE1 GM1 
2 SE2 GM2 
3 SE3 GM3 
4 SE4 GM4 
5 SE5 GM5 
6 SE6 GM6 
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7 SE7 GM7 
8  GM8 
9  GM9 
 
To test the significance of canonical roots we obtained chi-square statistics (see 
Table 2). The highest number of roots, which can be extracted, is equal to the 
minimum number of variables in the subsets, in this case -7. At the level of p <0,05 
the first five canonical roots are statistically significant . 
 
Table 2. Chi-square for canonical roots 
 
            
 
 
However, the final decision on the number of roots should be taken by the values of 
the extracted variance. In the left set the first root extracts 15% of the variance of the 
variables of socio-economic territory development, the other do less than 10%. In 
the right set only the fourth root has 20% variance, the variance of the remaining 
roots is less than 15%. To interpret the canonical roots we use the structure of factor 
loadings. The analysis of them allows for selection of the most significant variables 
from the GMi influencing on socio-economic development of regions of the Russian 
Federation. These variables include: GM7 - average monthly wage of civil servants 
of executive authorities of the constituent entity of the Russian Federation; GM4 - 
share of tax and non-tax revenue budgets of municipalities of the total revenue 
budgets of municipalities (excluding subventions); GM8 - number of employees in 
the executive branch of the constituent entity of the Russian Federation, one per 10 
000 of the population (the second root). The variables with statistically significant 
loads are absent in the third, fourth and fifth roots. Thus, only three of the nine 
selected indicators of state and municipal governance have the most significant 
impact on socio-economic development of regions of the Russian Federation (see 
Figure 1). 
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        Fig. 1. The most significant correlation in the found canonical roots 
 
Obtained evaluations from the extracted variance show that, in this context, it is 
advisable to consider economic development as a factor, and not as a result of high 
administrative budget expenditures.  In order to identify the reliability of the results 
of canonical analysis, we construct a multiple regression equation. Thus, we 
normalize (using the "maximum - minimum" method) indicators of socio-economic 
development of regions of the Russian Federation СЕi and construct integral index 
using еру indicator integration according to the additive scheme. 
 
The use of "maximum - minimum" method allows balancing the outlying data, and 
shows the position of the region regarding to other regions. To solve this problem, 
we develop multivariate regression model, in accordance with the functional 
dependence of the type: Y = f (Xi) 
 
In the regression model the linear form of function is used as a factor variables set of 
indicators GMi. 
 
Multiple regression analysis summaries is presented in Table 3. 
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Table 3. Multiple regression summaries 
 
       
 
As a result, we have received the following multiple regression equation of the form: 
Y = 2,4 +0,0000 X2 +0,01 X4-0, 001X5 +0,00003 X7-0, 01X8 (2) 
 
Analysis of the model adequacy has shown that the coefficients of the regression 
model and statistical evaluation of the model and its parameters are significant: the 
multiple correlation coefficient is equal to 71% that indicates the result variable can 
be adequately explained by independent variables included in the model. In the 
calculations the original set error probability level is equal to 5% (p=0,05). In the 
resulting model the expected values of the standard errors for the coefficients of the 
regression model were less than a set level. 
 
The regression analysis confirmed the results of canonical analysis and identified the 
influence of the same indicators. But the values of the parameters of the regression 
model are so low that they have no significant impact on the process under study. 
 
5. Discussion 
 
Conducted by the authors research of correlation between regional governance 
system performance indicators and socio-economic development indicators 
demonstrates a weak statistical correlation of those indicators both on regional and 
municipal levels. Obtained results establish that higher maintenance expenses of 
local executive authorities could be explained by the better socio-economic 
conditions of the region rather than vice versa. The researchers developed a system 
of performance evaluation indicators for territorial administration taking as a basis 
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the list of official methodology developed by the Government of the Russian 
Federation. 
 
The research showed that the main methodological problem is the development of a 
system of government bodies’ performance indicators, which should reflect the 
achievement of the objectives of executive authorities and, furthermore, should have 
a high correlation with the main indicators of socio-economic development of the 
area. 
 
The authors suggest that the system of such indicators should be formed on the basis 
of the process approach, taking as a basis the strategic development indicators of the 
area and the processes of government work that provide the achievement of settled 
objectives. Currently all subjects of Russian Federation have almost completed 
development and approval of strategic development plans for the period up to 2020. 
Building the indicators chain “Strategic guidelines” ↔ “Results of executive 
authorities’ process activities” will reveal how the functioning of government bodies 
affects the achievement of goals. 
 
Furthermore, the quality of public services should be measured as the population 
(customer) satisfaction score and taken as a separate unit of such a system of 
indicators; that can be obtained by carrying out quantitative sociological research. It 
is appropriate to include in the evaluation of the quality of regional government 
chiefs performance an indicator of the objectivity of the regional elections, since the 
institution of elections in recent years has lost the trust of citizens. An important 
component of the evaluation is, in our opinion, the response of the executive 
authorities to requests of citizens. All such complaints contain the information on 
specific violations or problems. By systematizing those complaints we can clearly 
see the interrelation of causes and effects, events and processes, taking place on 
different levels of functioning of economic systems. Active use of citizens’ 
complaints in the evaluation can help to identify the shortcomings of executive 
authorities and contribute to taking measures to eliminate them; it would lead to a 
constructive dialogue with civil society. 
 
Another important issue that should be noted is the shortcomings of the official state 
statistic, its collection and quality, more specifically: the lack of essential indicators 
(e.g., indicators that show the state of the market economy in the regions and 
detailed business statistics, industrial production statistics, etc. .) [9, 65]; lack of 
information on external relations of the regions; lack of open access to the data 
(some details are still not available for public use, for example, information on 
natural resource stocks, private companies data; in some regions statistical reports 
are not being published at all, e.g., in the Chechen Republic); a significant delay in 
the publication of statistical information in the open access; shortcomings of some of 
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indicators (e.g., infrastructure indicators are criticized for inadequate reflection of 
actual situation, because the available data usually do not take into account the 
deterioration, loading of various elements of the infrastructure, potential usage of the 
infrastructure); most of the indicators does not reveal the causes of the difference 
between the regions in the parameters of their socio-economic development. 
 
Thus, currently used methods of the executive authorities’ performance evaluation at 
various levels of governance allow evaluating their activities only on basis of 
generalized statistical indicators that do not reflect the specific objectives, conditions 
and characteristics of the different regions. This requires further development of 
existing approaches of executive authorities’ performance evaluation in the direction 
of taking into account strategic guidelines of the area, development of an appropriate 
system of indicators, as well as development of methodological tools for the 
measurements. 
 
6. Conclusion 
 
Thus, the results of canonical analysis of indicators of the formed system showed the 
presence of a weak statistical correlation between the executive authorities’ 
performance and the indicators of socio-economic territory development. It was 
found out that higher expenses on local authorities can be explained by better socio-
economic conditions in the region. This fact indicates that the used system of 
statistical indicators of local governance performance evaluation is an arbitrary list 
of indicators and does not meet the basic principles and methodological approaches 
of performance evaluation. 
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